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(54) DATA OUTPUT CIRCUIT, AND SEMICONDUCTOR MEMORY PROVIDED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data output circuit which can 
output high level data at high speed. 

SOLUTION: An output buffer 180 comprises a pull-up NMOS transistor 
QHN for charging a data output terminal 90 by external power source 
potential Vdd at the time of outputting high level data and a pull-down 
NMOS transistor QLN for discharging the data output terminal 90 to a 
ground potential Vss at the time of outputting low level data. A substrate 
potential of the pull-up NMOS transistor QHN is set to a higher potential 
level than that of a normal state at the time of outputting high level data. 
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& o 

[0 0 2 4] W*:a3E«0'7*-^lB*Ett»i» IR*3 
tr. 

[0 0 2 5] H*«4 5B«W7'-^m^le]Kti, W** 

*30tfi*ft»ti*lCtIi:, IfS 2 
•f-&^2<omzSt ^'fV"<;V7'-?!iii)i»I 

v km warns - v komzm^iz^^ti&m i 

- r k<offlizm^(ftiizm'&2tiz>m 2 <o&m* * /iis ? 

&zti, mi <Dm.mkmwLZixhY- y im-tzt&i <o 
^jft-y^^vy^^t, mwn.rn.tm 2 <d^s. 
s-Yk<omz%im\zi&%zf^ mwrnrntmrnz 30 

HIONMOS F7V>*^?t^*L. Hli5J:O f »2 

[0026] ■i*8i5ie«<07'-*aaiittMu « 
4fsm<7>7'-*to;t;[H|g&-e,£>o-c, mw^-^^^-y 
mwn&s-b'tmmztizr-ht, *i<o 

t^NMO S h- 5 * SS2 0#E4r-V/<v 

*l±, SS2<DI*|g&y- K hi, #52<D 

vkmwiztiz, v-a&xv ku-t >t 

[0 0 2 7] ■t*«6ie«<OT'-^Hl*|lIBtt, n$# 
4K«W-T-^ffi^3iIK'C*oT, » 1 <7>#|JE*^v 
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tJPMOS h7 >y^^**tro 
[0 0 2 8] R*«7K*0?*-*lBailtttt. ff#« 
4E«W>f-*tbaiai&-C*ot\ ISli3iU f ^2<0-/ 

l**ilfcPa!'>i>l'±KK»t'b*t*NMO S h7>->'/; 
9 T * »3 , US 1 is J: IT » 2 7*' J ?- * - v h 9 > ~s * 9 

[0029] m#.m8%zm<oT- ? thijmt&ii, m*m 

[0 0 3 0] sf#:g9ie«<7)-7*- * ffi*@»a, flt*A 

8iemwr*-^tB*E]i^-c*c.r, wttu^fiHsntt 

m2<om^LX *) «v>S3^iei*2Wlfi:02Ci 

fi&l;:ig^S*l4tg3<Dj|-ff**/tv*i, ^6 0^86^ 

4 <^)#BE^ + y<->^ t, m3<OW,i3Ltm5<Of*im>y- V 
tOW»cm«iWKtt*5#t, *3<omeiS^^ti.*r 
-h«:ttiS3^y;f + -yh7>^^t, 

Kt *&%mzm<&-j-z>x<< -y^-mmt, mwnus 
-Ytms<oftu;-vt<Dm\zQ^&)\z%i<&is-fi^ m 
5 wrtspy- Kt^$a-&^- h s-^r-r^> 8S20N 

MOSh7>v^?iv ^60F«3SBy- Ktjg 1 <DJ- 

ZiX2>r- Y iG-fZ, |3ONM0SF7>y^^i: 

[0 0 3 1 ] H*«l OB*W>7 : '-*'ffi#0tt»4, 

14, ilO|fl[J;i)ft<, *»o*2 0«ftJ: <9 

t*v»*3«>*fi:*:ttl&"r4J(SlO*aii:, f 2<0^fi 
£tts£-f 4lS2<0Saii:£fltx.. 7*JV7 -y 7*NMO S h 

wit, /n-y u^*©-y-*maB#j£wi.K«*#i o»« 

«ttiH^2©iStfi:^MU yx^u^;v 
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mx. mi <onm;- Yt3XV%2<DftB;- Home 

■v^v^-CfiDSSttalj^ co#JE+-v/^v^ ^ 1 co 

Kfc**S*t***- h iH1-Z>% 1 ONMO 
v h 5 v * t±> fefl** 2 o P 

t^2<omif.i:<Ov^-rtL^— #££1 <oy- Kfc**t«l 
fiti "3 tSv>f3OStk»2 0tfit©2o<0SttU 

■^^fl&y— h %^"f2>* i20NMOS h 7 > 9 40 

f + -y'F7>y'X^ifl2i , J:O t S3©NMOS h5 

£ ii/cfg 3 O P S ? x ^--tW v>-f^* 4 twI6»t <b 
it, »2i3J:O t f3©Pl7x^S«lfli, ^2<0 

[0 0 3 2] if #51 1 EIROT'-^ta^llltttt, 
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^-if-ftiijjy- Ylz&t}-$- biz*)?)?- 9 \&1]®%s 
IBtix., A7 7 7Wi, l"<^KWJ6i-*» 

yNMO S F5VyX^t, a - l^;WC*tI&-t 2 

^2(73/- Kt^^it^y- hSr*i--&y;l/^^ VN 
MOSh7>y^^t?'^ /N^V^JKOf-^Iti^ 
B#K, SHS1 comei >? "f>E5V>#?.ffmteSrSil ©y- Kfc 
itt^-f^W l"<JVf- 9 tht)WW®S&i £ <b l:«x, 

ftu^m-f-^-i-u^^utstr, g-E.; - vtm2<r>m 

[0 0 3 3] if #51 2te«<D7'-^ai*lElK(i. »# 

5.1 ic«07»-^W*iIllT*-=«t, VttvcA'fiUt 
e<^2 0mfSJ: ■> tSv>*3 0lfit»2«)WtO 
^•«r§tt-£.*3 WF^gpy - Kiu /N^l/^UOf-^Ul 

y- Kt^4ortSBy- KtoMcm^tttKtt^**!* 

^4 0#JE*^/^v^ t> 13©lfiti5©ra^- 
hSr^-r^^3<0-7*'J^^-v 7 h5 >V*9 ^ 

v^.)v<Dr-9^tsmz. mzww&kmi <oftu; 

»5<OF»3S|5y- Kfett-ft-Sit***- hSr*i"*, 12© 
NM0Sh7>yx^t, S6©rt«f/'-Ki#E>'- 

Sit*y- h ^*-T^>, g3©NMOS h 7 >y7^i 
«3<^>"J^-v-->*h7>v^^i:»2i5J:iy r 
^3©NMOS h^^-v^^tJi. i**«**»?> 59-11 
$ft7tPffl'7i;i'±i-ISitt>tt, pg'jiji'CSStfi 

[0 0 3 4] 1 3l£«<D7'-5'a3ytlia^li:> »* 



(9) 
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[0 0 3 5] S^fll 4fEfW>'7 ! '-*a#ElttHU 
fl 3lE«<7)T'-^tB*le]K-C*-oT. ~f)\/Y y ^NM 
OS h7>->'^^li> ±*««**e> ft 

ill <7>g«m&<fc 0 & 2 U « 

V»T, PI'Ji^tNft^Jl'IliitWHfPNMf 
[0 0 3 6] W**l 5C«<0**#IBii*«li, 

Efi s ft w > ^ >; -b jv * ^r-f * > >; -t ;w rv-f 
t, Sf?$tL^«^o>*';-fe;KD-5*,<9io^t,iKHj 

x., f-^tiMJlsJfi&tt, * 14340^2(07- KW^fi 
tSM^7r@K4-&*, 7 7ES&I4, W<)U 
ftKgrg-Sft. f 10/-Kt^$^7-h*tt 

i&-r£*2<omte£7-:?m;t)7- Kfc©mcm*cwK 

)V9~*} VNIvTO S h 9 Vy* * t 7'-*m7Jls] 30 

Kii, ^-fl"<;wf-^lli*i|i:> ^ 1 <0®ffi 4 *) i> 

- l/^;u»f- ^ttSTJB^K, -f)\,7*j >NMO S h 9 > 
v**£*>£^££i:d*l>rit6&mfi:£lf§2cD7- Kfc 

ffi^«*&-t^o "0 
[0 0 3 7] 

[0038] [gifioisi] aia, *aeionso 

»® 1 tcft?7-*ffi7}ISi&&^x**j*#ffi1l:3£«l 
0 0 0 O^iSSr^t^D -^if*S„ 
[0 0 3 9] HI *#RR LT, #2*#fS1gf&M 1000 
14. ffJ<J*f:Ef * U -b A-**t 4 ^ * 

'J-t*7U^ 1 0£ffix.*o ^t'H*7U-f 1 0K43 50 
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2>„ Hiicii, =ff?iJ«ic@Sfi?ft^^co>- ; e';-fe;KO 
^*.©liHSrft*MlCMCi: LTjpU *ftfc*tt&-t* 

[0 0 4 0] *»#IB1S^S 1 0 0 0 14, S <b > * 
V*;i^^#4tf?iJ£3l2R1-£jt*!><07 KU;*fi-§-©# 
tf?hA0~Ai (i «r«»t*TKU^A* 
SS?-20i:. □■)7K^7fn-yfit/RAS, n 

- 7-;m-i§-/w e m<omwm^ * *»t * a#ss 

7-30t, «lttHt-§-.7J!J*HP3 0KA;ft*ftfc#*MP« 
**:$»fC, ¥**fHt3gftl 0 0 0£#K43tf*«iaJ 

7KU^«)#^7 hA0~A i £§t7TF*3g|57 
Kl'^fif ^MtS7 KV^<7 7 7 2 5 ^fc'Wx 

[0 0 4 1] 7 77 2 5 lc4orm7j$ft* 

^7 n77'3-f4 0i5'J:U ! 37A7' 

[0 0 4 2] ^mmm^m. 1 o o o »4, s h k, a 9 

Afn-^K 4 oTjg#?$ft£7^e'j -t^jtoiHlT© 
r- 9 <OJS$43 4 l^Km £ ftfcy*- ^ Oli(B**^-t-* 
7ti6c7)-fe>7.T V7"[ag&4 5 t, -b>^.7 vyilKtco 
MT-f-?!-eitai/OS5 5i:, I/OS&5 5K 

^ c Jtmtts * Jt*orv 7>7"6 0 

7>7'6 OTJtd^ftfcBEtBf-^KlS^Lr. 7*-^ 
tt!7J^9 0 ICH V^;P/L l"^;Vf-? ^tUTji"*^ 
i607-^m7J[IIi^l 0 OtJffixlio 
[0 0 4 3] **#:geit^g 1 0 0 0 14, $ h tc. 7- 
^A7J«?-9 5 CAaSftfc»&f- 
y 7 7 7 0 t> XJj;* y 7 7 7 0 tcfeit^ft^:#ii7- 

K9^f/<7 5 £ $ IC-g-tfo 

[0 0 4 4] IH 1 K43V>T14, 7-^A7Jffi?-9 5tf 

nm7- * ^ 4 rr#jif*- ^ «of£jtSr*a l-c^t* 9 ^* 

[0 0 4 5] 7-^fjEaiB#(C43V^r(4. D7f3-/4 
0 43 417^7 Afa-/5 0 4 o TSS?^ ftfc ^ * 'J 
•b ;b £ ft*: 7- ^ -fe>'7.T>'7 p ®B&4 5 1C4 
cTJfilig^ftr I /0^5 5 £aCTfcii$ft&o 1/ 
OIS5 5 KfEjfSftfcT'-^tt, 7";7>7*6 0T*« 

$ft, 7" 1 ; 7>7°6 ooaj*t-j&i:T. 7-^m*ii£& 

14, H U^^/ L U^^f - ^ ^7- ^ tli* 9 0 i: 

[0 0 4 6] *mmmmm iooob, ? ^> ^-sp 
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mzSm&V d d *S*t**WA2J*T-8 2 b, SAbttft 

V s s *S*t&m»JB^8 4 <h£fitx.& 0 MMfipJ: 9 
A**ii^»«iB*ffiV d d£J:tfgJfc«ttV s s <£ 
»K rt»«««fl:V c c^> mi±P$TH]S& (VDC) 8 

HiVsub^ a^*ffi*£Eltt8 7KJ:oT£j«3 

[0047] eg 2 a. ttmnniibw&muzttT- 
[0048] 02 £#iBLT, monies i o o 

Itft (LW) S*t&*0»fi-i-* 2i5<tU r L U-^^t* 

Olttl/^^tn»tWttV d d is J: c;«ttev s 
s O-#fcRj£1-& 0 

[0 0 4 9] f-^m*@l»10 0l^ y-KNbiJJ: 
HbEttl 0 5mW-^:ioTf-^WT-9 20 

0 t*wt*<i:ftoB^^77 1 8 0 *mz.z>o a 

^777 l8 0li, KN b t»-fr$ft-6r- h * 
0 2 fcf-^ W**?- 9 0 tO|l|i:t» 
BClt*Sft*^T7-/f?>^^QNHi:, y- 
KNc kfe&Zti&Y- h^Lf-^ffiM?9 0 t 

s^e^i 0 5 b<r>m\z%%m^i&&zfiz>7fl'y*?> 

Y 7 > * Q N L b Sr-g-tr o 

[0 0 5 0] T^-^tti^IUS&l 0 0 li, S H 

h7>y^^QNH*t>$«^OStt*; - KN 30 

WOls*;- KN c tCffi^1-^7ti60L U^^r'-^ttS 
jjUmm&l 4 0 H lx^^r'-^ffiij^tcisv^-cy 

co#Emfi«#ii3^ 1 6 0 Humour- tomtttf 
H^aw«tttffl»£*fc*o**mtt:«j»Eitti 3 0 

[0 0 5 1 ] J£LTK, *BU»0«JR*#*BHcttMi-*o 
U3ii. Hi^;v^-*ffi#ftOfiPlill&i 1 oco«j&£I£ 
W-T *EII&BIT**o 

[0 0 5 2] lU 3 Sr#fig Lt, H \y<)V7*- 9 tB^ftOW 
ES§1 1 0 y-KNafc#ffmffi*ffl;&1-*fc**> 
H-JEEKl 2 0 2 KlfrgLT. y — KN 

bO«ffii^^;i^*«lftx*fc»o«ffi«JtftI5iK l 2bb 

[0 0 5 3] H-EEHS&l 2 0 MU ftll«l«-g-* 1 #<fc*/<i> 
2 KJ6£T*S**y- KN 1 izthjjir £X:«OMllR so 
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LG10i> KN 1 tN2 i<OBt:gS$itS#E 
*t^>Kli, y — KN 2 "/'J f-v-vt^ 

/:ftOf7>y^^QN10i, y- KN 2 rt^rtSMI 
» 1 0 4 ^|6j^^*m«r«*|Rl4: Ltf^ K«M*$ 
Wh7>y^^QNl 2i3 itfQN 1 4 £*1~&o 

[0 0 5 4 ] ftEEIttl 2 0 14, $*>K> 2 
OS^If^;- KN 3 i:filt^»/:i60>f 
IV12-IV14t, y- KN 3 bJ- KN a t^)H 

JtL^y-h **Lrt»*»l 02ty-KNat«rt 
^»Kffi^1-£fc#Kl£*t£*l& h7>vX^QN 1 6 
fc. y- KN a Sr^aftyu^^-^-f *fc*^»»t?>ix 
* ^>v**QN2 0 ;-KNa*W»liBl 
0 4 Kfa*$#fiJ*«:&ieai: Lt^t- K«M*£*i* 
h7>y^^QN2 2-QN2 6 *-&tr 0 

[0 0 5 5] «U»«*4> 1 li, ftj^ffi-^* 2 0»tt<fclC 
*SoTftttft (HW) "**L^ 0 

[0 0 5 6] #EE0S&1 2 0O»ffc«:*>f < 

[0 0 5 7] B5 4r#SRLt\ t 1 Ki3V>T, ftijffll 

2 ^)iSttfti:*Sor, 1 **f&tt*t 

[0058] 1 tfismtztizmm t 1 jsitw 

fci5V*T, y-KN2t±, Fy/yX^QNl Ot:J:o 
t\ Vcc-Vth (V t h : NIMOS h v 

7>v^^QN2 0i:J:ot, HtRfcV cc-Vthi: 
■Z 1 ; ySfirv^o — z.<o? 4 X >tr\tZ&\<* 
T14. y - KN 1 teZTfJ - KN 3 0«ffil/^;l/«iV s 
sT-*>£Ot\ WEE^^S^C 1 £*£FC 2 

[0 0 5 9] IWItPW-g-* 10iStt<b^«B«FL"C. y-K 
NlOtfi^HiLl/^ (Vss) ^ibHl/^^ 

(Vcc) — y-KN3<7)tfil/^^ 

ti, ftU««-»* 2 0R««B"Cab»). Ll/^ (V s 

s ) iti^o 

[0 0 6 0] ;-KN10lfil/^#Vss*t)Vc 
c \z$zik-t2>Zb [ZX *). y- KN2<OSfi^;Wi, 
rt»«»«ffiV c c^<b#f-ff**/*v*C 1 
fctflUoTftES^ WlttK/HiVcc-V 
th + AVlJ-C±*t^o :fLia»), h 7>y7^ 
QN 1 6 \t-Yfr\zitv L. y- KN acorns 1/^^14. 
yjft-yl/^VOV cc-Vth*5iVcc Jt± 

[0 0 6 1 ] t 2 UiSV^T, H U^^-r-^ 

tffi*i-&fc**C|«l»«-S-*2*»fl5tt^b$ft*i:. y- 
KNlOlttU^L^ (Vss) \z$£it1rZ>b 
t ^ ii. y - KN 3 ^tfil/^^l^ V s s l/^^^fj 
Vccl/^M:Htt*o CltifcJSCT* y-KN2o 
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EE*^v* C 2 t:Sa?ti/:lfi:J:ot, Vcc + 
AV2S-C#JE^ti^ 0 LTt^oT, $1JW1^<I>2^S 
tt-fb^nrv^^F^^^v^r. y-KNaKli. #EEm 

(Vcc+AV2) *>*tt#S£ft&o 
[0 0 6 2] Bf^i] t 3 k£v>t, 2 am 

ftmt (H^^) Zti&k, y-KN10tfi^;v 
^Vc cl/^H:, y - KN 3 Olfil/^^^L l^/l/ 
(Vss IZ^ft^COX^ ZtllZfcCX^ / - 10 

KN 2 Olfi J: xf J - KN a OSfi l"«/Hd\ 

B#£iJ t 1 K^t*^^*^ Vcc-Vth+AV 

lioixfv c c ^^-n-r^^b-r^o 

[0 0 6 3] ^^iV^^t^-tCJ:^ ^jEE 
B12 0B, ©Jffll^4>2C0fS^kWW(i^v-T, y- 
KN a<om& l"^^ (Vcc+AV2) 

[0 0 6 4] Stf, El 3 £#BBLT. mfti2J»[IIS& 1 2 
5(4. y — KN a <h y — KN b t OH I- 65 

PlMOSF9>y^^QP30t, -/ - KN b 20 
£gifc@B*&l 0 5 i:OKi:l^fl«jt:^Jti^NaM0 
S h7>y7^QN3 0 t*^1rho Fr/y^^QP 

[oo6 5] ifi^Mffii 2 5ti. mmms§-& 20m 

0<O*>iz£^x; - KN a ft£#JEmte£ V 

-KNbKfzcil-f&o ©Jfflie^-^>2 0^«^b»i 

ffi (HU^JV) tri^Tli. mfi^^HIKl 2 5 14, h 
7>y^^QtJ3 0^0^- >tc ioTitlfiV ss^y 30 

- KN b i:gIt^o 

[0 0 6 6] IU4 (i. L l^;V^-*m;ft«|]lI]&§l 4 
0O#j££^1-E^mT-£>&o U4 5'#BStT. 

;uT y -^tb*©j®iii^i 4 oti> ® 3 * lo^ois 
g&i 5 oothjjZK&Lx, y- kn c izftmmmn>& 

V d diSi^Sfem^V s s <D*> %<D— -ft*; - KN c 
Klffi^-r&'Y 1 5 5 <h£^tfo 

[0 0 6 7] P^^^HIKl 5 0(4. fM#fHt-§-<D3 £ 

D^OSKM^A* £1"* h^^y^^QP 5 2, Q 
P54, QN 5 2 & <££fQN 5 4 

[0 0 6 8] l^^ftBSg 1 5 Ofi. W«-5§-<i>3rt* 
^Stt^Sg (HWiVcc) T**^^^^(i^g)sm 

mm&va d^m^L. $ij^«#<i>3^f&i4«« au 

^:Vss) ■c*i»*i:ii8»lttv s s 

[0 0 6 9] 4 * 1 5 5 14, 1 0 2 t y 

- KN c t 4-S^e9t*^"r^7ti6H|S(t^tt^PSM 
0Sh7>v^^QP55t. y - KNc i:«»E»l 50 
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0 5 tim&mz&&-tz>tz#>i l z®wbtiz>wmMos 

F7>y^^QN55im^o F7>y^^QP5 
SiSJi^QN 5 5<DV- MCJ4. U^fMlSO 

[0 0 7 0] *) . gjfc^ 

ft v s s -rtSBm^mev c c offiipi^^-r^gj^iM^ 

* 3 Sr. V d d V s s (DWMlz 

u^^lt, y- kn c tcsetiiti-r^- 

& 0 .tot, y — kn c <o%&i"<)\/\±^ mmm^Qz 

d d£RS£S*u *itJia^O*frHtt^ SftlfiVs s 

[0 0 7 1 ] H6t4. *«m<2:^J&[I]«& 1 3 0OM^ 
^-fEIttBI"C**o B6S:#ILt, *«mft«J^[l^ 

1 3 0 14. l"OH8£*El» 135^:, >f * 1 3 7 
^^•^tfo 1^1^&IU8&1 3 5(4, H4T|lWLfcU 

5 o 4:H**>tijft*:*u rtffttffttffi 
V c c -«**ffiV s s OSM(tt£iNfllflt4» 2 K 
fBCT. *WMt«*ffiV d diJJtfSMMMfcV s s <D— 

[0 0 7 2] >f * 1 3 7 (4, ^ffimat 102i:g 

:SfeKm 0 5 i^HKfiyiJKSi&Sfr* F7>y^^Q 
P4 5i5<t^QN4 5«r|ft^o h 7 > * Q P 4 5 
i$J:a f QN4 5 0y- MC(4. 3 50 

ttJ2jtf ff #x.*>*i&o F7>y^^QP 4 5 33 <fc CfQN 4 

ai*^fi^>o l/:^t, ©j^i>fi^-a> 5 mmrn^* 

[0 0 7 3] BStWO^JBLT. «M1|MB-S-*5WU M 
»«-g-4> 2 OSttfflHI^iSV^Tti, V s s U^;WCg£5g 

**t. 2 o»tt-fb (l^^) mm, 

«4, ftll»«-g-4>3tiV s s l/^t4i 0 5 
li. aiytl^^^^r 1 8 Ottoy^T^-ZF^yy/^Q 

[0074] &±uwLtzHu^)ur-?&timM®m 
i i ois x zfL i"<fr7*- * mijm®imt6 1 401:^ 

T\ f r -^N bi3 JlC^N c <Dm.tiLl"<)l'i)*fflM2tl, 7* 

ooitti/^^v d a t (4. mmm^® 

(SilfiVs s) K|S:5£§*l£ 0 S«fl9«#4> 2 is Xlf 
* 3 <^W****fSttttlR (HKJV) -C^^^tc^v^ 
Tti, ffi 7 7 7 * o h 7 > y X ^ Q N H i5 <t r/Q N 

A^y^^>X«| (Hi-Z) tZtLZo 
[0 0 7 5]-H7li, &Jjs*y 7x18 0 (7)fi|(7)-«fiJ 

*mm-f2>tztb<omwmx-ibz> 0 b7*#ilt, 
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Ty?Y 7 Vv**QNHfi, PIi«f«2 0 0i^ 

[0 0 7 6] h7>y^^QHNIi> y-KNbt«tt 
ZfihY- Mgl 9 5 a k. V-X/KI/^f VfSi: 

1 9 7 aiiWSMWVd dkjfr&S*i4nf-ir 

9 6a k£*lh£o 
[0 0 7 7] PI-)x)l/ 19 4a Kfi, ft^SfeW&E] 
Rl 3 OJCJtotUJSWmiPf^SWf-fa^ 10 
h 1 9 8 a 4-^LT6[ljD^n^o 
[0 0 7 8] L/:^ot> "ffrT ? 7 Y 7 > * Q N 

HOV-^^ffiit^ n^-V^^^it 1 9 7 aO«ffiW 

[0 0 7 9] :o8*. Hl^^^x-^com^B#^^v^ 
J:9#<OIBSta*«ftt4ii:#VI6t4*o- 

[0 0 8 0] 0 7 K^Tfi, H 
^tt^ft^m©: (4U»ff$50HV^;Htt) 
miSSffiV d d k Ltv»4^ :oWi/^)Hi, PI 30 

^;n94a tm&-fz>nmm&t<Dm-?pwm&& 

* n *;i^:W 19 6a #^»«««ffiV d d k*£^ 
$*LTV>&£ k «M**5 0HU^4: 

V d d k Ltzi><D-C$>2>o 

[008 1] Nl^x;H 9 2 a K**. Pl^x)l/1 9 

4 a*pm&mm2 o o*fc*«ttK#i*"r&fc» 

Pl-)x;H9 4aiNI')x;H9 2aiOBiJ 
•fctf. PIi«It2 0 0 tNi-)x^ 1 9 2 a tOH 40 

[0 0 8 2] 12 7 Kj3v*-CWU NS-)x;v 19 2a IcW 
LTPI*)x;v 19 4a k H»OfHI«l« ^<I> 5 
^kKJ:*). PS-Jx^l 9 4a*PI*«a«2 0 0 

[0 0 8 3] L U^^r r -^tii*NF*-i3V^Tf±, 

f-^ttiJSf 9 0Olfil/^Wt SilfiVssU 

^iriSTt^/:*!), ftUWUS** 5 col £ 
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19 7a kOBI'rPNSS«i f *>L4v^«H*caW't4 
^5**4> *o LWoT, 12 7 fciJV^TJi. 4> 
sol u^;i/«fl[*. ^Sfemttv s s l^Olst LX^ 

ho 

[0 0 8 4] »fcWxtf/±&LfcttHrtT\ 

[0 0 8 5] H7fci3v*Tli. h ^ >v** 

QNLt, PSISW2 0 0*&mjKa9^»«Lfc» 
i^Pl»)x;H 9 4 b±fc?&j£3;M&o 

[0 0 8 6] h7>yX^QNLii, y-KNci8R 
?^y-MI195bt, PI>)x;H9 4b±t: 

«St4nft*^«*l 9 6 b k, SttbEttl 0 5k 
K«S*LV--X*cfflSi-*nf"ir*>U«i*l 9 7 bk£ 
*-f£o PI«>x;vi 9 4bi:ii, SStSfiVs s W 
#7*4 n>?? h 1 9 8 b£^LTep»D£;ft*o 
[0 0 8 7] NM-)xJH9 2 b Kli, PNg^ 

V d d**6njpSii 

Z> o 

[0 0 8 8] gl8Ji> #JEmte«^IeIKl 6 
^i-@»B|-C**o 08*#ILt> #f-J£mftGMf[I]S& 
1 6 0ti, 'r//ti'l'-^170 

[0 0 8 9] l J>^yl'-?17 0ti, ^SfemffiV s 

s -wgpsiimev c c <n>mw>*^irz>—fcmwL&.<F>^ 

[0 0 9 0] #?-EEmia#8p[lB& 1 6 Oli, £<bl^ ffltt 
* 2 ©SIEW* 1 fflWm^* 4 t 4: 2 A* t 1" * N 
ANDSffiliv'-KN 6 lCi±J*i-^^ar- h LG 
60i, «»«**2©RIE«*fcM1iJ«#*4i:OA 
NDStJHS**^- KN 5 nafc-ffclrSiattL G 6 2 

[0 0 9 1] KN 5 fei IFN 6 U, S»e-§-* 2 

(V s s 1"<A0 ftllfW^* 2tf*fS14 

Ifc (LW) $ix-Cv^^lci3V^rJ±^ y-KN5 
IC»±, *U«Hf-§-<I> 4 trattffl<D^**Ui*$*t> y-K 
N6KIJ, $IJi&P^<t>4 0Kig«^ ? te;ft£;h-£ 0 
[0 0 9 2] #EEB&fSy#0l& 1 6 0 14, S <b (c, / - 
K N 6 t y — KN 7 £<Of s giCiii§^£*L&#JE*^v':$' 

C3L rtscmiii 0 4 fcy - KN 7 towKS&ttsit 

0 4 K 3 LT^-f 
KS5***L4 b9>v*:$ , QN64*s«fcU f QN66«h> 

J- KN9 irtSBSiEl 0 4 t<r>mz%,%m~m&zn 

Y- hlc©J»#-?-*2*5:tt^PSh9>->*^^QP 6 
0i*ttfo Lti'oT, /-KN7»i> /-KN60 
l;fiU-^;i/A i V s s § irt±> Vcc-V 

t h l^^<;vtc -/U-^-v -->*$• *t> *U«M-f-* 2 ^ffiti-ft 
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[0093] &g.n.i<L&W®$& i 6 6 la, $ h tc. y- 

KN5ty- KN 8 tor^:^?W#E^v^^ 
C4t, y — KN 7 &1£Wt£tl2>Y— h Sr^ft" Ly — KN 

9 1;- kns ^s-m^M^^-r^/c*ni§:^^ti^ 

NlMOSb7>v^^QN68t> y-KN7^81 

^^i"^7t:^H|S:tt'bti^NS F7>y^^QNTi: 

[0 0 9 4] £OJ:?&«J&£1-&<r^t::J: *K y-K 

P 6 0O*>i3 Jit/V- KN TO^EE^lSDT. rtg&m 
Z^mev c c T*3tm^n. -eof£Ji, fUfflUf-t 

X^QNTIi, J- KN8^?>y- KNbHl^^^^rS] 

QNH<7)y*~ Mc3gjgtS*i&y- KNbcoSfi:^^;v 
34*. y- KN8 0ffil/^;U DftTLfc***:, y- 
KNb(cm»E*«*&-t^o 

[0 0 9 5] L/:^ ? oT> li'j-^^M^io 
i*ftTU f - ^ 9 0 Otfi l/^A' V d a t # 

iot, y- KNb^«St*«i»Lr^o«fi:^;i/Sr 

[0 0 9 6] El 9 \U &1±m&&W®& 1 6 0 <DW}ftZ 

[0 0 9 7] 0 9£#fi8LT, B$S!l t 1 Ki5V>TW*HI 
2i)*ftmtZfiZ>o ZtiKJ&CX, y-KN5i5J: 

*>U y- KN 9^«ffiU^;V36*rt«*W.KffiV c c 

[0098] 1 2 k^t. mmm-%4>4& 

hi/^hl u^^nas-fb-f y - KN 6 <7)lfi 
u^;wiH y-KN7cD«tev 
^tt^Vft-y U^;^V c c -V t hi:, H-EE*^ 
/*v* C 3 \Z± k&mm&*tUk.tzW$Ll''<)V (V c c 
-Vth+AV3) £&& 0 ZtilzX ^ > F7>yX^ 
QN6 8#tVL y- KN80lfil/^JHi±#^fe 

[0 0 9 9] n%\t 3t:^t, $lJMf<D4#L^ 

fiH L l^/WCjEfbU C 3 

>uttL u^/u*&Hi'^>wc±j|>r&fc*, y- kn 8 

T#JE£tu Vcc^*>> Vc c+AV4l:#E$fi 
ho JSl». 2 ^ffitt^b^^rv^JBHJciJ^ 

ti±. $Uiffo40tti<7)^tt:ffoT, y-KN7 
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[0 10 0] Lfc**oT> y-KN8 0ffil/^;Hi, 
fl»l*tttVc c£Jl±^SSfLfctt»i:ft&OT. 
y- kn bom&u^^^y- KN 8 £>#ffmffi 
£*)i>&TLtzm&lzi*. hyyy^^QNTOtyt: 

[0101] ztiizx*), y- KNbK*»y-*#3& 

10 -t^^i^pTffiii^^o 

[0102] [xifeo^n 2 ] mrnomm 2 \z^x 

[0 10 3] SJSO®S2 0#EEIoIK<7)Iilja*^ja. * 

[0 10 4] Bll Oli, SeiNMOS^rt^y^ti 

[0 1 0 5] Hll 0 (a) fctMRL-C. #f.JBE**/<v* 
ClOttHltitfli, **L«ty- KN2*J:0 P N 1 

m*fi> y- KNb*J:tfy- KN3 t*ti<?timffi2 
ti&o 

[0 1 0 61 HI 0 (b) tt. #EE*ir/<v*C lOi 

v*C 1 ^#*i:ov^TttWt-6o 
[0 1 0 7] HI 0 (b) &#B5LT. #EE* 
30 cili, PiifiW2 0 0±OPIvx;V2 10rg 
ttfcfiTfcNISMOS h7>y^^t^ri-*o 

1 4i3i:a f 2 1 6 y- KN 2 t^^iXhY- hW> 
S218 t*m-?2>o Pl-)x;V2 1 OKI*. sKt^ n 
h 2 1 2 ^^LTlfilfiV s u b**epinis*i 

& o 

[0 10 8] H3tRflLtJ:^K, #JEO£*!>omit 

40 L7t**oT, iOfc^KM:, y-H«2 1 Sfcfcl"* 

[0 10 9] Lfc^t^^y^Clli, y- 

NSMOS h7>y^^(7)Liv>lffv t hOllJ^: 
£ <$»t, «Ffcfi«E»fM!:«>T\ r- HI2 1 6 K 

50 #be**/<->*c i t=»a*it*m ; «f*»*»^-*-*fc 
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[0 110] mm(OMM2 K£v>T»i, roiHBl 
&$:Mffl1-2>tz)t>lz. If-KISB&fOiB-E* C l 

[0 1 1 1] &&®S£&t\-<omf&i3ZV t &ftK'2\t>X\* 

%m<vwm\ xuwLtzr- 9 i o o tmmx 

[0 1 1 2] ■ 1 1 12% IIIIPMOS^fAy^KJ: i° 
o r s ft * #JE * * -> * £ Si^-f -5. 11 f * & o 

[0113] Ull (a) 4r#B?.LT\ #ffi^r^/^v^ 
C 1 li, Ki5V>TL U"*;Ht&KfS:5£S*t£ 

y- KN 1 K*fc**l*V-**J:O r KH' Vt, 
^HBti-isv^r H u^wctfcScSft&y - KN 2 ic«& 

kn 3 Kg^sft* v-^js-ttf kw >t, m.mmm 

mziS^XYlU'OVI.zWfcZtih;- KN a KgfigESft 

[0114] Ull (b) IZ&^Xi*. ft*lftK#?-EE* 
•y^'v* C 1 Kov>-Cl5£931-£o itIPMOS + t/< 
v^-Cafe^BE^^v:? C 1 li. PIISW2 0 0 
±«Nlfi;l'2 2 0±lctSttic.ti-i>P^MOS h9> 
->*^^?r-g-tro i©PIMOSh7>-/^^li> y- K 
N 2 tM^iXhV- Y%m2 2 6 V-*/KW 

xc-eK-r^ffi^-ra, / — kn i ics^^tt* pf t 

^.;l/H^2 2 3i3J:O r 2 2 4 *%1rZ> 0 Nl')x)l'2 2 
0I±, ^f-f3V?^F2 2 8*^U, y-KNli 

[0 115] ^ffi^^v* C 1 Kfcv^T. y — K N 2 
£ #S1-'S>*:*i>omW£S»-t x. * y- 
KN 2 liAU^^^IS:^? tt, y - KN l 

[0 116] Z<O£. ; )l,zmffiMPM0S*Vs* ; s*X~m 
J&2titzg-B.*v<->? C 1 <&SJElM / Nt:<9TKj3 40 

[0 1 1 7] 01 2 lis SaSNMO S K«fc 

^ -c^fig $ -& -v -> * £ ta^ -r h m x h z o 

[01 18J 112 (a) £#B?.LT. ^-JE^r + ^v* 
C lli> l#»i:isi' 1 tLU^Ji'tfii:KiE?Jt4 
y-KNicgi^nar-hi, mws«B#(ci3v»T 
H KN 2 tC«^^tL-5, v-x& 

ZTfV\"(yt*%i-tZ>o fflMlz^ #?-JE* + ^-y * C 2 
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kn 3 izmmztizy- f m.^mmmiza^xHu 

sOMZWcfcZtlZ;- KN alCgig!$*l£ V-A&XV 

[0119)112 (b) Kfcv^Ttt. ttStfjKSIKS! 
NMOS^tAy?^S#E*tAv^ C 1 Kov>T 
tfcW-f *o If-S^r^v* C 1 (i, PS&1WS2 0 0 
^f,NI9i^2 3 0\,ZXoXW.%&lZ<frmZtti>PW. 
^;V2 4 OilclSlt^tt^NSMO S h v VyX* £ 

^E^fi-^y- 4 6 i> V-*/ KU-f 

2 4 3 ^^^2 4 4 *^5. PS'>i*2 4 0li, 
f^-/?n 2 4 8^lt, y-KN2t«S?fl 

& o 

[0 12 0] \ st's 9 C 1 K#v»-c, y- KN 2 

4*frCI±, y-KNl 
atei^-ow:: 88:56 S*u y - KN 2 (iiSu^wcisjE? 

[0 12 1] iOi^lC, MINMOS^tA-vi't 
jSHTfc, LI V>mffV t h<Df£S£$&t*£ t * < , 
[0 12 2] itlib<D^aS!ONMOS*4vMiPMO 

C 1 KonTSettLfcri*. #E+ + A->?C2i:ov>t 

[0 12 3] [H*0»«3] fEHO»»3K*v»r 
tt, #EE»t*«t4NflMOS >7 V^*-©ij| 

[0 12 4] Ml 3 it, *»WOStlfiO^»3 
SiK 3 2 O^sK^^-flU^ll-C^.i.o 
[0125] HI 1 3 £#BS. LT, #EEEK 3 2 0 OBB 
EB3T«WUfe#SHJ»l 2 0 tttttLT, 

©B»fli*ttraaiT**#, jui-pitii^Hts 3 o 
tpic-g-stL^NSMo s h ^vy^^oflia^itr** 

[oi2 6] rt»m*»&@tt]an©*j«*J:a f iMfcK 

t \BiHkx&z><Dxm,w&m&$ 

[0 12 7] 111 4 t±^ IH 3 tc^Lfc#E@K 1 2 0* 

onimos v°7>v*9<r>mik$:mm-r*wmmxi> 

ho 
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[0128] IU14 *#J»L-C» -ItKbONISlMOS h 
7>yX^IJ:, PM^«HJ*2 0 0 JL<DPS^^^3 5 
OJit-^SftSo PS!-7x;V3 6 5 KEPSDSn^m 

tt, t^fc^i^'b^NiMo s h ? 

mt. V s u b KKj£Sit*o 
10 12 9] HI 5HU HlfcO»«3Ufl6d*ffilltt3 
2 OtfcONSMOS h9V^^^O«jS*BlWr*fc» 

[0130] IH1 5 *#fi?.LT, HI 1 3 Kjjr*-$|«3 3 
O^ONIMOS h5>-^^tt, PIi«®«2 0 0 10 
frfeWCttUfl-ttSilfcPS**^ 6 5JttC@S«$it 
So Pl^x;l/3 6 5li, NS9x;V3 5 5 CioT P 

[0 13 1] Pa£Sfltt2 0 0i:ii, iSffiVsu 
[0 13 2] PlCx^3 6 5 CtSffiVmi:LTrt 

»«»mttv c c *EPin-*-*£ 1 1:1 "j, mt&3 30 + 

OF?^^?QN10, QN16«itfQN2 0l:o 
N 2 * J: If N a * ~f »J + - v"t * «8ESK**»fiS; * #i 

So 

[0 13 3] i:ftC4»K h 7 QN 1 0, QN 

1 6 43 4 0*0 N20K4£y- K N 2 i3 J: J/N b <0 7* U 
f-*-->*l4, J: •J3W5H;:*Mt$*U WEEH&3 2 0 K 
43tt*#ff»fE£. 4 9JS-^*C*ffi-*ii:*nTifei: 

[0 13 4] £<£>4 d f L + - v<75^jHfccD<*£g 

?fi5l-5yy^^QNl 0, QN16434U f QN20 30 
©**»:£LfcPaf x^JLKJBjSU *©*«Wffcv 
mtCrttlWttV c cttiimv> 0 Hi 3KSt0 
E&t;:43V>T»4, R—^ttKESSft.*— 8B<9 f 5 

* hffiW^iiJD-t £#*U M3 3 0«fONS 

MOS h^i'y^^t^t^iLtPI'Jx/KDii: 

[0 13 5] PMt7x;W3 6 5 KEPin 3 

y; f-^--y»ft©wa^bKW-0--r s- t^nr^-c* 40 

So Pa^x^365 iNlft^^MOS b9 

>y^^Onft^ k *5 v>r P n IZ*> 

>0 4 oT\ 11 1 5 <D^fllCi5V^T(i, PI-)xA3 6 5CEP 

c t Ltz tflfiSo 

[0 13 6] *7t, NS^x^3 5 5 fcov»T»i, PS 
^xJP3 6 5 i PS*St«2 0 0 t^m^ftlC^Bfl- 
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Ml 5 »w*i-«t=Jjv»T«i, NM?x;U3 5 5©£PJnfflt 
Pl->x;V3 6 5i^fiOVm (ftSBmiilfi 
Vcc) i LTV»S 0 

[0 13 7] .[HJfe<DJg@4] Ell 611, HJfcO^SU 
-7*-* ft;/}® 88 3 OOW^fflE^^tT'D 
SiTabSo 

[0 13 8] B16 Z&f&LX, mm<0^m4 Cftif 

-^m^iui^3 0 oii> Mioiiiiof-^ajiR 
1 0 0 t Jtetr. #EEmft##[!S& 1 6 0 (c-ftx.r, 
#Em&«#El£&3 6 otixs^r-li^o 

[0 13 9] #Sm^«#@»3 6 0I±. ffrTvfh 

[0 14 0] #JEmii«#(HB&3 6 OW^lftOi 
[0141] m 1 7 14, ftEE*ttfii*iMi]» 3 6 0 CD«j£ 

z®.wtz>®s&mx-$>z 0 mi 7*#jsl-c, 

«#Ie]K3 6 0H> B 8 K^i-#EE«ti:fiH*fin» 1 6 0 

Na i©W»::aH***t*j&'Cj***. •C-OttODKtlJB 
iro v>TI±|Bj— x$> i> coxm.Wltm *) il £ v> 0 
[0 14 2] 4fc, #JEmft«#IIJB& 3 6 0K43V»T 
ti, $M-?mt tltzfti&3 7 Otplc-g-J JISNIMO S 
h 5 > * 0«ji43 4. Zf&m.'S.fiLV n <^>mffi 1"<;WC 

o 

[0143] m 1 8 14. #ffme«^FUK 1 6 0 Kistt 

jnimos ~s*j*9<Dm&*mm-irz>tz*><r>ww 
mx&ho 

[0144] 018 t#MLT, #ffim{i«i#la]S& 1 6 
0tl43V^T(4, (UKtfCONS'MO S h 9 > v** ?I4, P 

s!3i«««2 o o tra-oifcKmttv s u b^enijp^ix 

4PI^x*3 8 0±lc^$^-5» o 
[0 14 5] 111 9 14. »EESfi:«#iaK3 6 0 4>ON 

imos h 9 y~yx?v>mmz®.w-rz>mwmx-$>z 0 

[0 14 6] 11 1 9 iMLt, ^3 7 O^lfcttt, 
tLSNfflMOS h9>v^.^(4. Pii«i«i2 0 0 t 
S^WK#J*S*tjtPg!">x;U3 8 5±K»jatSii*o 
PI*«SiS2 0 0 tPI->x^3 8 5 i:l±, NI^i 
JV3 9 OtcioT^Wl-^-St^fi-So 

[0 14 7] PS*«t«2 0 0 Kf4, *«Sfi:V s u 

btfepmzti. Pi , )i)i'3 8 s^itfNM^x^a 9 
0 nt4««mfi v n t LTrt«««mta:v c c **epjn$ 

-60 4-9 ^MtfSii: »5 . PS9x^3 
8 Oitc^lt^nSN^MOS h^Vv^QN 6 2. 
QN 6 8 £4^0 N TIC 4 *5 , Pl^i*3 8 0*^^ 
- KN 7^PN«*Oi>C44lSt8RWB«S 
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[0148] ZtllzX*), #?-ES&«if @S8 3 6 0 \Z& 
n2>;-VK7&£U*HS<DgKMV?*, friz 

[0 14 9] Z<Dt 7 &7"y f-*-v<Pffi&fl:<0*«r§ 

Six* h7>y^^QN6 2> QN 6 8 *5 J: tfQ N TO 
^^lt/:Pa^^^»U ^OSSttV n 

£i5v*Tti:. ^KEfiSfta — SCO h7>v^^ 
<Dfrim5LLtz'y^)l'±K1&1&'t2>ZtlZ£ *)V4Y*J 

OS F 7 ^ t^t^M L/cPl 1 ) x^Oltri 

[0 15 0] &ib\ **<0®«3(0»-&i:ra*^. PS 

ss^n^fM^ :/y ^*-y»ft*>*jB 

3 8 5 tNIft*M0 S^>y^^nf^^^ 20 

i3V>T(±, PS^x^3 8 5 KI^Jn$*L&*«mteV n 
<0«ffil^;v*rtffi«««ffi:V c c t Ltzi>OX-$>2>o 
[0151] NS^x;i/3 9 0i:ov^tli, PS 

•)x^3 8 5 k Pl»M«2 0 ofctt«»i:»it 

HI 9 lzmi-ffllliZ&\'*r&, NS?x.;v3 9o<owmm 

PI»)x^3 8 5 iRllfiOVn (F*38ME««fl: 30 
V c c) t Ltv^o 
[0 15 2] 5tz, Hl<"<)Vr~*<Dlhl3miZ&^X 
ti. 2 5+OPIMOS ^7>y^^Q 

P30^)t>i:J:o"C, -/-KNbli. /-KNatl 

ffi*ias&i o o \z&vh&E.%wsknm&\ 6 o tfsim 

[0 15 3] iOi^:, #BEmtt«**HJS**«tt*« 

KNb*?>y- KNa K^JELT. 40 

[0154] [|OS<0JBJ8 5 ] B 2 0 tit, ##&91<0|Si6 

[0 15 5] x*-*ffi#[!&&4 0 0te> XttOj&fltl * 
<b 4 TRW L £ -T^T JMIf * * H*T 

[0 15 6] f-^!UJiiiS4 0 0li, 50 
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fe 3 ) 7- 9 mjj®Rl 0 Otit&LX. AESIftl 2 0 
Ktt*THtt'©?8a3Tttl»Lfc#EIBtt3 2 0 «:« 
;U-WE*tt«i*BII&l 6 OKftx-T, 4 T 

KHLfc#EEWtt«**@tt3 6 0 £fitx*o #HE 
SIB&3 2 OfOH-E^r^'v* C lisXXfC 2 Ji> Hife 
©JBJB 2 TRB Lfc**S©M O S * */< v * $ 

[0 15 7] #?-JE«ftSS£II]B&3 2 0 f 3 

3 OCgilttn^NSMOS F7Vv7^t, #?-JE®tt 
«#@S&3 6 Of Off* 3 7 0fctt»t&.*t4NIHMOS 

[0 15 8] #@KO»ffl^«EKi3J:y f i&^tcov^TI± 

x j )*mi&,t-t&z.kizxi), r-9mi3m$&4 o o k 

iS^TIi, *»<9.#E*©»18 4-CttWUfca 

[0 15 9] ^EMjfS ft^Hife^^tii-^-co^it? 
00 art" $> c TftUffitt & <D"C l± & v> i: #x <b ft* ^ § f 

& o 

[0 16 0] 

»*^1 i3i0 r 3lB«O7 : '-^ai*liM 

os h 7 >->'^^w*««te^ie<^-r*^-e. 
u ^ ;v * aj a b# k is if h i«*<o«f £• e as t , 

\,Z&\,*Xi>. ^7'^NMOS h 9 ^WSSifE 
[0 16 1] g»*«2fB«W^#IE«^«J±, a- U 

OPNSW > L4v»f6HU5e*4«>-C, 1 IB 

IC t--- ^ tb * * H=ff 1" i> £ t *»T # * o 
[0 1 6 2] «*«IB«4. 5i3J:O f 6fe®cOT'-^ai 

- ^ tt * B tt * « * »c jm A r , fttt *s 

[0 1 6 3] »**7fB«Or'-^Hl*(3K»±> 7";^ 
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7^-*m#llii&:o*#1-*&*K*DxT, g-frKii%<k® 

[0 1 6 4] ^*«8i3 J:O f 9ie«<DT'-^tti*llK 
&U^*«#[I]S&tc.}:oT»l<7>>-- Klcm»E^««&L 

o 

[0 1 6 5] StSl 0ffi«O7'-^m*laIK(±. 
mte^HIK^is^T, gaffl^MOS*^ J: 

©y - K»lfi U^^#'J - i'lffiC I c TIT L/:i 

K k ^ * «*s l -c me u ^ * * a *§ s * i £ a f -c . 
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